Synthesis and characterization of fumaric acid functionalized AgCl/titania nanocomposite with enhanced antibacterial activity.
Silver based antimicrobial agents with TiO2 as a host support (AgCl/TiO2) are increasingly being evaluated for disinfection and therapeutic applications. In this work TiO2 supported silver chloride nanocomposites were synthesized and functionalized with fumaric acid. X-ray diffraction results showed that the TiO2 was in anatase phase and AgCI was in the cubic chalcoargyrite phase. The functionalization was confirmed by FTIR analysis. The fumaric acid functionalized AgCl/TiO2 (Fu-AgCl/TiO2) showed uniform particle size distribution in the range of 4-5 nm. The intensity size distribution of Fu-AgCl/TiO2 nanocomposite by DLS showed an average particle diameter of -290 nm with a polydispersity index (P. I.) of 0.47. Further, a high BET surface area of -320.7 m2/g was observed for Fu-AgCl/TiO2 with an average pore size distribution of 3.8 nm. The antimicrobial activity of Fu-AgCl/TiO2 and AgCl/TiO2 was evaluated by determining the MIC and MBC values, and it was observed that Fu-AgCl/TiO2 exhibited better antimicrobial activity as compared to the unfunctionalized nanocomposite. The antimicrobial activity of Fu-AgCl/TiO2 is mainly attributed to its superior physicochemical properties coupled with the synergistic action of both fumaric acid and silver ions. The changes in the cytoplasmic membrane of the cells due to the formation of intracellular ROS were observed by SEM imaging.